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The Tevatron Run II
Tevatron upgrade (1996-2001):

Energy upgrade:
1.8 Æ

 1.96 TeV
Increased N(bunches):

6 x 6 Æ
 36 x 36

Im
proved p production
M

ain injector, target
Im

proved p production
M

ain injector
Run II expectations:

Started M
arch 1st, 2001

Expected lum
inosity

Æ
 > 200 pb

–1 (delivered) O
ct. 2003

Æ
 2 fb

–1 by 2005
Æ

 > 8 fb
–1 by start of LHC

FNAL

_
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CDF and DØ status: Run II > Run I

CDF since June 2001
Delivered ~ 300 pb

-1

Recorded ~ 230 pb
-1

Sum
m

er 2003 prelim
.

results ~ 140 pb
-1

Integrated luminosity (pb-1)

DØ
 since April 2002

Delivered ~ 240 pb
-1

Recorded ~ 180 pb
-1

Sum
m

er 2003 prelim
.

results ~ 130 pb
-1

C
D

F
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Dijet cross section from
 DØ

•
probe of
-

Q
CD

-
proton structure at large x

-
hunting for resonances

-
quark com

positeness
•

data sam
ple:

-
34.1 pb

–1

-
E

T /P
Tj1  < 0.7

-
prim

ary vertex:
-

|Z
vtx | < 50 cm

-
N

trks  ≥ 5
•

selection & sam
ple definition:

-
cone jets (R

cone  = 0.7)
-

|h
jet | < 0.5

-
N

jet  ≥ 2
-

jet quality cuts

tw
ice the s at 1.96 TeV
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Jet energy scale

•
O

ffset (O
):

-
energy not asspciated w

ith
hard interaction (U noise,
previous events, additional pp
interaction)

•
Response (R

jet ):
-

calorim
eter response to jet

-
EM

 part calibrated on
Z Æ

 ee m
ass peak

-
m

easured from
 E

T  balance in
g+jet events

•
Show

ering (S):
-

losses due to show
ering out

of jet cone

    

�
 

E
particle
jet

=
E

det
jet

-
O

R
jet S
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Observed cross section
•

calculated by

-
cut efficiencies

-
estim

ated from
 data

-
jet quality: 

~97%
•

cross section
-

w
ith total error

-
lum

inosity error
-

additional 10%
-

fully correlated bin-to-bin
and not show

n
-

com
pare to NLO

 theory
-

CTEQ
6M

 pdf
-

R
sep  = 1.3

    

�
 

ds
dM

JJ

=
N

event

L
⋅D

M
JJ

¥
C

unsm
ear

e
eff
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Com
parison to theory

•
agrees w

ithin uncertainties
•

error on lum
inosity not show

n (10%
)

•
m

ain uncert.: jet energy scale, P
T  resolution, jet quality

-
dom

inated by jet energy scale error
-

150 to 160 G
eV: 

+52%
 

- 38%
-

800 to 1400 G
eV: 

+190%
 

- 73%
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Dijet cross section from
 CDF

•
larger Run II data sam

ple:
-

106 pb
–1

•
prelim

inary Run II lim
its for

resonances in 2-jets m
ass

for 75 pb
–1 sam

ple

•
already reaching com

parable or
higher lim

its than in Run I
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Inclusive jet cross section from
 DØ

•
data sam

ple:
-

34.1 pb
–1

-
E

T /P
Tj1  < 0.7

-
prim

ary vertex:
-

|Z
vtx | < 50 cm

-
N

trks  > 4
•

selection & sam
ple definition:

-
cone jets (R

cone  = 0.7 )
-

|h
jet | < 0.5

-
60 < P

Tjet  < 560 G
eV

•
calculated by

eff

u
n

sm
ea

r

T

even
t

t

C
p

L N
d
p

d
e

s
¥

D⋅
=

•
eeff  estim

ated from
 data

•
theory: CTEQ

6M
 pdf

•
data points: only stat. errors
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Com
parison to theory

•
agrees w

ithin uncertainties
•

error on lum
inosity not show

n (10%
)

•
m

ain uncert.: jet energy scale, P
T  resolution, jet quality

-
dom

inated by jet energy scale error
-

~9%
 for central jets, P

T  < 200 G
eV

-
reduced statistics, extrapolation to higher P

T
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Inclusive jet cross section from
 CDF

•
larger data sam

ple:
-

177 pb
–1

•
selection & sam

ple definition:
-

cone jets (R
cone  = 0.7 )

-
0.1 < |h

jet | < 0.7
•

overal energy scale norm
alized to Run I

(w
ith 5 ± 3%

 correction factor)
•

reapply p
T -dependent system

atics from
Run I

•
Prelim

inary cross section
m

easurem
ents for |h

jet | < 2.8



ISM
D 2003

Pavel Dem
ine  —

 CEA Saclay
12

kT  and cone jets at DØ
•

com
pare E

T  of cone and m
atched k

T  jets:
-

chose cone jet
-

find correponding kT jet
(m

atching req. DR < 0.1)
•

com
pare inclusive jet cross sections

•
data sam

ple:
-

88 pb
–1 (Run I data)

-
√s = 1.8 TeV

•
D = 1.0:

-
w

ithin 1%
 sam

e NLO
 cross section as

cone w
ith R

cone  = 0.7
-

up to 4-7 G
eV higher p

T  in k
T  jets

•
m

ain uncertainties:
-

jet energy scale
-

lum
inosity

•
reasonable agreem

ent, m
arginal at low

 p
T

•
data corrected to particle level buttheory
is NLO

 at parton level
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kT  and cone jets at CDF
•

com
pare E

T  of cone and m
atched k

T  jets:
-

 DE
T (cone - kT) vs E

T (cone)

•
data sam

ple:
-

82 pb
–1

-
 S E

T  < 1.96 TeV
-

prim
ary vtx: |Z

vtx | < 60 cm

•
D = 0.7:

-
sm

all differences to cone jet
(R

cone  = 0.7).
•

D = 1.0:
-

up to 4-5 G
eV higher E

T  in k
T  jets
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kT  and cone jets: inclusive jet cross sect.
•

Large difference betw
een D = 0.7

and D = 1.0

•
Different shape at low

 E
T

•
Long term

 goal
-

m
easure jet cross section

using the Run II jet algorithm
s

-
derive jet energy correction

-
stufy jet fragm

entation
-

study energy contributions
from

 underlying event
-

…
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Conclusion
•

prelim
inary results on the central inclusive jet p

T  and dijet m
ass

spectra:
-

Run II dataset larger than Run I
-

m
easured cross sections agree w

ith predictions from
 NLO

 Q
CD

over 7 orders of m
agnitude

-
dom

inant system
atic uncertainty: calorim

eter jet energy scale

•
prospects for Run II:
-

extend the m
easurem

ents to the forw
ard region

Æ
 sensitivity to high x gluon

-
higher statisicts, reduced system

atics
-

 a
s  m

esurum
ents


